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BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 
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FIG. 2 
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FIG. 3 A 
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FIG.9 
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electromagnetic 
valve 
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FIG. 1 0A 
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FIG. 11 

C start ) 

I 

Wafer loading by transfer unit p \^201 



T 



(notcli detection 
preparation) 



Support pole is rotated to notch 
detection commencement position 
(from state in FigJA to state in FigJB) 



Insertion of sensors at 
notcli detectable positions 
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Notches detected in ranee of wafer 
between support poleslfirst region) 



(notch detection 
in searchable area) 



Sensors removed 



(5 wafers at once) 
1^205 
206 



YES 




Insertion of pick-up poles at 
position where pick-up is possible 



Insertion of pick-up poles at 
position where pick-up is possible 
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Notches in unsearchable 
area are shifted to notch 
positionsin searchable area 
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FIG.12 
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(notch alignment 
and pick-up) 



Notch of wafer 
put in region 
within 6 range 



YES 



Support poles are rotated so that 
notch position of wafer at lowest K^215 
level yet to be picked up will be 
at ultimately desired notch position 



Notch-aligned wafers are picked up 




Support poles are rotated so as 
to be in notch detection 
commencement position 
(state in Fig.7B) while 
wafers are still picked up) 
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Wafers on pick-up poles are placed 
on support poles 
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Pick-up poles are retracted | ^221 



Support poles are rotated to 
starting point position 






Wafers are removed by transfer unit | 







(Fig.7A) 
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FIG.13A 



(JOT) 



Support poles are rotated ,by required amount so that 
next region of wafer (81 region) will be searchable) 
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Sensors are inserted 
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Notches are detected for 81 region of wafer between support 
poles (only for wafers whose notches have not been detected) 
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Sensors are retracted 
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FIG.13B 



Support poles are rotated by r^uired amount so that 
next region of wafer (remaining 81' region) will be searchable 
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Sensors are inserted 
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Notches are detected for 81 region of wafer between support 
poles (only for wafers whose notches have not been detected) 
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Sensors are retracted 2094 



FIG.13C 



Wafers on support poles are picked up by pick-up poles 
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Support poles are rotated by specific amount ({360' -(148° +81° +81° )} 
/3=1.67° ) so that notches enter searchable area (148° ,81' ,or8r ) 
Data is corrected (amount of rotation is added to detected notch 
possition data) so that detected notch position data will reflect 
amount of this rotation for wafers whose notches have been 
detected 



Pick-up poles are lowered to return wafers to support 
poles, and pick-up poles are retracted 
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FIG.13D 
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wafers on support poles are picked up and retracted by 
pick-up poles 
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Support poles are rotated by specific amount in direction 
opposite to direction noches are moved 
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Pick-up poles are lowered and wafers are returned 

to support poles 



T 



Support poles are rotated along shortest path 
(clockwise or counterclockwise) 
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FIG.14A 
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FIG.14D 

Support pole rotation 
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FIG.14B 

Just support poles rotated 
wafer retraction 
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FIG.14C 

Wafer rotation 
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Wafer rotation 
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— Wafer rotation transition 

— Support pole rotation transition 



14/33 




1 5/33 




16/33 



FIG. 17 




Relationship between support pins and notch detection sensors 
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FIG. 18 



Loading 



Transfer 
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Turntable rotation 
and notch detection 
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Notches aligned 
parallel 



404 



Unloading 
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FIG.20A 



Turntable brought to 
point of origin 
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Wafer loading and 
unloading directions 
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FIG.23A 
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FIG.24 




24/33 



FIG.25A 
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FIG.26 
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FIG.27 



Loading 
Transfer 
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Turntables of wafers whose 
notches have not been detected 
are rotated and notches detected 
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Notch alignment performed for 
wafers whose notches have 
been detected 
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YES 



All wafers are picked up and 
retracted 
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Turntables of wafers whose 
notches have not been detected 
are rotated by specific amount 
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Wafers are lowered 
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27/33 



FIG.28 
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All wafers are picked up and 
retracted 






All turntables are returned to 
point of origin 






Wafers are lowered 
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FIG.29 
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FIG.30A 




FIG.30B 




FIG.30C 
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FIG.31 
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